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OUTLINE OF PRESENTATION

AAFLEET 2019 Updates
I EV Charging Calculator
I Off-Road Footprint Calculator
I Propane Low-NOx Emissions

AAFLEET Demo #1
I EV Charging Calculator

AAFLEET Demo #2
I Off-Road Fleet Footprint Calculator
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AFLEET TOOL 2019 UPDATES
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NAFLEET TOANADYZE AFV COSTS & BENEFITS

AExamines light-duty & heavy-duty vehicle:
 Patroleum use

|
I GHGs
| \
| y
- Hybrids @

' Air pollutants
|
' [
I Plug-in electrics
|

' Cost of ownership
AContains 18 fuel/vehicle technologies
" Alternative fuels: CNG, LNG, LPG, H2, ethanol, biodiesel, renewable diesel

" Conventional

ANew features in AFLEET 2019 Spreadsheet
I Public EV Charging and Off-Road Footprint calculators
I Low-NOx LPG engines
i Maintenance cost updates

AAFLEET 2019 Spreadsheet available at: greet.es.anl.gov/afleet
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AFLEET TOOLOS CALCULATI ON MET

1.

*red text = new feature

Simple Payback Calculator
Annual emissions & simple payback: new AFV vs. conventional

Total Cost of Ownership Calculator
Lifetime emissions & NPV of costs: new vehicle

ldle Reduction Calculator
Annual emissions & simple payback: IR equipment vs. idling

On-Road Fleet Footprint Calculator
Annual & remaining lifetime emissions of existing & new vehicles

Off-Road Fleet Footprint Calculator
Annual & remaining lifetime emissions of existing & new off-road equipment

EV Charging Calculator
Annual emissions benefit of utilizing public charging infrastructure
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EV CHARGING CALCULATOR
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VW SETTLEMENT = $2+ BILLION FOR EV CHARGING

VW Settlement Breakdown

LD EVSESs
NOx Mitigation
ZEV Infrastructure -CA
& Education
$0 $2 $4 $6 $8 $10

$ Billion
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Public Utility Filings 20121 June 2019

Pending/Filed

21

States

61

Filings

39

Utilities
$1,152,227,741

Investment

1,996
DC Fast Charging Stations

45,112
Level 2 Charging Stations

21
States

31

Filings

25

Utilities
$1,579,700,976

Investment

1,048
DC Fast Charging Stations

125,740
Level 2 Charging Stations

Nigro 2019, Atlas Public Policy

UTILITIES MAKING LARGE CHARGING INVESTMENTS
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OVERVIEW OF PUBLIC CHARGING DEPLOYMENT

A70 public chargers per 1000 PEVs
(L2/DCFC) in 2017
i L2: 15,000 (2017) -> ~26,000 (2019)
i DCFC: 2,000 (2017) -> ~4,000 (2019)

AAreas w/ highest EV market
penetration in 2017:
I Less chargers than national average
A47 1.2 /1000 PEVs
A4 DCFCs/1000 EVs

AFew studies have analyzed optimal

ratio of chargers per PEV
T NREL for 15 million PEVs in 2030
A~36 - 79 L2 /1000 PEVs
A~1.5 - 3 DCFC stations/1000 PEVs

INTER- OC
METRO \\2

Cars charge most often where they are parked most often.
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EV CHARGING CALCULATOR INTRODUCTION

AWhat are emissions/energy benefits of EV

public charging infrastructure? L2 Weekly Station Utilization
10
AMethodology: 0
1. Utilization, kW & charge time j
AL2 vs DC Fast 6
A Parking lot, retail/leisure, education, healthcare, °
workplace, multi-unit dwelling :
I Single-unit dwelling included for comparison 2 i
2. Electricity dispensed by charger ;
3. EV miles based on electricity dispensed & \&,& & & &%@ & Q‘\% @\\
weighted EV efficiency ‘”"\;&ﬁ ¢ ““o\.ooé"‘o\y‘“o
4. Emissions from EV miles e

5. Emissions from gasoline miles being displaced
6. Benefit = gasoline emissions - EV emissions

ARelationship between increasing public charging & EV adoption
I Literature is inconclusive
I Increasing availability acts as incentive, but it is not enough to spur adoption
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OFF-ROAD FOOTPRINT CALCULATOR
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OFF-ROAD = LARGE SOURCE OF MOBILE AIR POLLUTION

EPA 2014 National Emission Inventory
m Off-road m Marine © Rail m Air mHD mLD
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*CO2 from Marine, Rail, Air based on EPA 2019
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OFF-ROAD FOOTPRINT CALCULATOR INTRODUCTION

AExamines off-road equipment:
I Petroleum use A
i GHGs '

I Air pollutants

AContains 12 fuel/equipment technologies
I Conventional
I Electric
i Alternative fuels: CNG, LNG, LPG, H,, ethanol, biodiesel, renewable diesel

Alncludes 22 equipment types (in 6 EPA NONROAD categories)
I Data based on EPA MOVES2014b
A Emission factors: conventional and alt. fuel
A Annual usage
A Rated horsepower
A Equipment lifetime

AFeedback on equipment types & data appreciated
I Spoken to coordinators about marine and ralil
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1. Agricultural

A Agricultural tractors

. Airport support
A Airport support equipment

. Construction

A Cranes

A Crawler tractor/dozers

A Excavators

ARollers

A Rubber tire loaders

A Skid steer loaders

A Tractors/loaders/backhoes

. Industrial

A Aerial lifts

A Forklifts

A Sweepers/scrubbers
A Terminal tractors

14
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AFLEET OFF-ROAD EQUIPMENT CATEGORIES & TYPES

Lawn & garden

A Chain saws

A Commercial turf equipment
ALawn & garden tractors

A Lawn mowers

A Leafblowers/vacuums

A Snowblowers

A Trimmers/edgers/brush cutter

Recreational
A All terrain vehicles
A Golf carts



